Oesophageal dysmotility and abnormalities of intestinal function are important manifestations in systemic sclerosis and may have a significant effect on nutrient absorption and nutritional status. In this study 30 patients with systemic sclerosis with symptoms from the gastrointestinal tract were compared with matched healthy control subjects with respect to nutrient intake (four day record), anthropometric measurements, and biochemical nutritional status. The intake of energy (8-1 and 8-4 MJ/day) and its distribution among nutrients did not differ between patients and control subjects, but the lower intake of dietary fibre among patients with systemic sclerosis suggests that they avoided food with a coarse structure, such as coarse bread. The intake of vegetables and fruit also tended to be lower among patients with systemic sclerosis. Half of the patients had a subnormal arm muscle circumference, and two patients also had a subnormal triceps skinfold thickness, indicating severe malnutrition. The concentration of ascorbic acid, a-tocopherol, carotene, selenium, and also the proportion of linoleic acid (18:2) in serum phosphatidylcholine was lower in patients than in control subjects.
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(Ann Rheum Dis 1992; 51: [1143] [1144] [1145] [1146] [1147] [1148] Systemic sclerosis often affects the gastrointestinal tract. ' Oesophageal dysfunction is present in about 85% of patients with systemic sclerosis.2 Motility disturbances and lower oesophageal sphincter dysfunction are characteristic features and may result in gastrooesophageal reflux, oesophagitis, or stricture. ' 3 In the small intestine stasis followed by bacterial overgrowth, or decreased permeability due to intestinal fibrosis, may cause steatorrhea and malabsorption.4 5 These functional derangements in systemic sclerosis may decrease dietary intake and inhibit the digestion and absorption of nutrients, and in a few patients overt malnutrition has been reported.' 6 7 To obtain more information on the prevalence of nutritional derangements in systemic sclerosis we studied whether patients with systemic sclerosis with reduced oesophageal motility or signs of intestinal disease, or both, had an altered intake of nutrients and foods compared with healthy control subjects. Several To determine the fatty acid composition of serum phosphatidylcholine, lipids were extracted from 1 ml serum by 6 ml methylene chloride:methanol (1:1) for one hour. After centrifugation the insoluble residue was reextracted with 3 ml of the same solvent mixture. The combined extracts were partitioned with 4 ml NaCl (10 g/l) and the lipid phase was washed twice with 3 ml methanol:water (1:1 Table 2 gives the presence of gastrointestinal symptoms and disease. Oesophageal motility assessed by cineradiograpy and radionuclide transit time was normal in two patients, slightly decreased in eight, and moderately to severely decreased in 20. Of the three patients with normal cineradiography, only one had a slightly prolonged radionuclide transit time as seen by oesophageal scintigraphy.
DIETARY INTAKE
The mean intake of energy did not differ between patients with systemic sclerosis and their control subjects, neither among women nor among men (tables 3 and 4). The contribution of energy from different nutrients was also similar, though the contribution of fat among male patients was marginally lower than in control subjects. The mean intake of total dietary fibre among female and male patients was only 70-80% of that in control subjects. Among the different fibre fractions, the female patients had a significantly lower intake of pectin, water soluble fibre, cellulose, and Vomiting 6 20 Oesophageal dysmotility 28 93 Fat malabsorption 13 43 Increased bile acid deconjugation 5 17 Selenium ([tg) 17 (7) 18 (7) 26 (18) 21 (20) The concentration of ascorbic acid, a-tocopherol, carotene, and selenium in serum samples was significantly lower in patients than in control subjects (table 7) . The fatty acid composition of serum phosphatidylcholine was also significantly different in patients with a lower proportion of linoleic acid (18:2) and total n-6 fatty acids and a higher proportion of dihomo-y-linoleic acid (20:3,n-6) (table 8). Fattv acids are abbreviated by number of carbon atoms: number of double bonds followed by categorisation to fattv acid families n-6 or n-3. No significant differences were observed for saturated and monounsaturated fatty acids and for fatty acids in the n-3 series.
NUTRITIONAL VARIABLES IN RELATION TO CLINICAL SYMPTOMATOLOGY
Nutrient intake and biochemical nutritional status were compared in different subgroups of patients. Among the 15 patients who reported regular regurgitation compared with the 15 who did not the intake of carotene, copper, pectin, water soluble fibre, cellulose, and lignin was significantly higher, which was also seen in the corresponding subgroups of women. No differences in biochemical nutritional status were observed. The only differences between the 20 patients with dysphagia and the 10 without were lower intakes of total fat, polyunsaturated fat, and a tocopherol in the latter group, but this may be explained by its lower proportion of male patients. Compared with patients with slightly disturbed oesophageal motility, those with severe disturbance had a significantly lower intake of carotene (p=0-01) and pectin (p=0 03), but no significantly different biochemical nutritional status. Compared with patients with a subnormal value in the triolein breath test, those with normal values had a significantly higher proportion of arachidonic acid in serum phosphatidylcholine, but no difference in serum concentrations of micronutrients. The nutritional status of patients with diffuse or limited systemic sclerosis did not differ significantly except for a lower plasma copper concentration in the former group (p=004). No relation of penicillamine treatment to nutritional status was found.
By multiple regression analysis triceps skinfold thickness was found to be lower in patients with dysphagia and in patients with limited systemic sclerosis. In contrast arm muscle circumference was higher in patients with dysphagia and also in patients with a short duration of disease and a high value in the triolein breath test.
In two patients nutritional parameters indicated severe energy malnutrition with the values of triceps skinfold thickness and arm muscle circumference being below the fifth centile of healthy subjects (table 6) . These patients had severe dysphagia, long disease duration, anaemia, subnormal body mass index, and subnormal values of several micronutrients in blood. The two patients had later to be treated with enteral or parenteral nutrition due to oesophageal stricture plus intestinal stasis and severe diarrhoea respectively, and they died due to several complications within three years.
EFFECT OF DIETARY COUNSELLING
Based on the data from the interview and the first four day record, dietary advice was given to the patients and then the investigation was repeated after one year. Patients with a low consumption of vegetables and fruit were recommended to eat more foods rich in vitamin C. When the intake of meat was low, an increased intake of products rich in iron was recommended. Energy supplements were recommended in severe dysphagia. After one year the dietary intake of macronutrients and fibre was essentially unchanged; the approximately 50% increased intake of pectin may reflect an increased consumption of vegetables and fruit. This may also explain the increased intake of carotene, ascorbic acid, and magnesium (16-30%) The multiple gastrointestinal manifestations in systemic sclerosis can affect the nutritional status of patients by several mechanisms. Perioral skin sclerosis and oesophageal dysmotility and stricture may limit the intake of the total volume of foods and especially of foods that are bulky and difficult to disintegrate by chewing. We found the intake of energy and macronutrients to be similar in patients and their control subjects, and the main significant difference in patients was a lower intake of dietary fibre, to some extent consumed as coarse bread, vegetables, and fruit, which is consistent with this hypothesis.
The decreased intestinal function in systemic sclerosis with dysmotility, decreased pancreatic function, bacterial overgrowth, and malabsorption of fat, bile acids, and other compounds' 22-24 may lead to decreased nutrient uptake and increased nutrient losses. Hence in spite of the similar energy intake in patients and control subjects, arm muscle circumference was lower among our patients, and two patients had a triceps skinfold thickness and arm muscle circumference below the fifth centile, suggesting that decreased nutrient absorption or increased losses, or both, were responsible for these effects.
The triolein breath test indicated that 43% of the patients with systemic sclerosis had fat malabsorption, which may also explain the decreased proportion of linoleic acid in serum phosphatidylcholine. This decrease was less than that observed in patients who had undergone ileal resection and were studied with the same methods. 
